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h>^n»e»t, sna&B^fcssBt. bijib 

@£B<&ffi<b£®£^£J58»iiBi: h 

k £ *r l „ B5ieiaft«!aa6S)Sttaatte £ st? e e&b 

@£BtD»<b£@^r -SRSHttttB* £«;ifc K 

fl5J*£*u !«<*ffiA>bt*<DttftSlc#tfTl'»-&ji?JiBffi 
m**-f K&lftU wriB.tt*«tta*m§i£«Ifc*V K©h 

K. 

aft*K(oefibBt<Diaic«t>iaB^ES$*tTfcy. buib 
KtBtHBe*BtA<*raB^LTaawi^ 

K£#C7 «5IB«Sl«tn;^lSmiiK»ttB£^t?e*B 

si-ttim^iiiriB.aifctf'r kk&u subk^*^ k 

IS g EUB t PBS "Jfifcfc flimSin^-tr >-* ^ 

^^ct^^at-rsatm^v k. 



BtA^FBJB^fl" LTSB£*iTl^-5ifiSlt£!n5HillHr> 

«E{*ffi«^t>*Jr»l®ffli: l-tfttSftTiBStifc ZtZft 
&k1-Z>W$L^-j Ko 
[M^9] |«*J1 1 «fc y 7<Dl>-r^lCBB«©»Sl^ 

•v kicjsivc. m&mmm K*<fiiBi8ai»fii3)!i*)g<D 

SMttSi^y Ko 

[Ig*Stl o] »Sl«ta5a^lg^. B5SBBISl««.3*&lg 
©RJS:£fcl::^&£3.-tfctf><0-a<Z>mtfi:. IBtiSttt 

IB@£B<D5&ft;£@5rr-&K3i8.ttBi: h>* 

;ps»si«ta3a^iat?fey> fionais h >*;n?«t3«s 

tR3a^is«)g*B&0:«iFSB«E^*V K2R:£a>»E£flH± 
[0001] 

*fflTfc*o 
[O O 0 2] 

af©»±A2, Kfc LTm^«^«lS (AMR) 
£*lfflLfcia*»fc&m£i8£t^'V K (MR^K) 
fflt>t.*iTt>*. ZO>m^'j K<0S«Efi!5a)»»lcttN i 

gis-ci*E*:asi«ta (gmr) tomzmmi, 

fcXf>/O^Sia^^K (GMR's-^K) *SSI- 
ffll^Jl&ftfc. COGMR^-V Kli. 20©^l8itB 

-l?^ia1l^«B£«^fc•mJt£*LTl^-5o c©i«igr- 
\t-i5o>&mimo>mtzm%.z j £T 2 cxo^ffittB© 
aHb^i»iro4-rftSi~«fcoT^t^fi«tri^b^A^t> 

+l-5o GtAR^V K<0«mS'lb*l**S)4~5%T'. 
Gb/i n2-> : 7 7.tOIBt| ; tplBgt' > «fofc„ LJ^U ^ 
»MI-iB^S£[Sl-h^^i.lcl±, «ky*#<fffim»gv 
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[0003] z<o&5umi^m$.&iii&itm£ii*z>m 

<D$8^£ LTIi. mz.lt . 5?*— 

XA T> K T^f^'^ 7f 'J7^X (^13 

9#. 2311. 1 995*) ^^lf-SCtA<£U3lE*. 

*f=. t$g8¥4-i 0301 4#4i«iicii. -*<D?aa 

[0004] 

£«tR&£-tr>-9-£titttr*c£!z&£>. JUT. 
[0 0 0 5] ftjR*Dt,*t-Cl*-&8t£lJ8ia 

11356 £ *tT I* £ * tf >/ <>U i: SiH I, 2 0<D3£tt 

lz % ^«>*^$-C^SfitA<3iS*ttr LS5„ 
[0 0 0 6] tt3E<D»m«tt^m^i:^«<0 

•5. *fc. TMR<DS«tgPlCJiffiSS<D h^^iUf^MSA* 

Sffir-S^lcft*. ftot. *ti»iffi<DAoii::*>UT2o 
<DS»£|»Cfctf>lc % «toTBH^*DXft 

[0007] 

[^B*«3i-ri.fcto(D^K] Bir^Lfca^o^ras* 
<, 3^(?)®6^f»?loii^<)fca3tt•r^»A<%3!(■t?*'S). 
^t. TMRic!«<*«iBiffiA>f,at^^<fc«)(Oiam** 

[0008] xmftwomioi&mT'. &*tuz>w*m 



muzm.$s.&iK%i%-tL *-r * c t £«ia t -r 

[0 0 0 9] *^IE^(Dfta«li, msa h >*;hbsus 
fettle. fflSB^fi&JSR^ffliBam**^ KKA-rrx^ 

H%tzit>ommM®m$:m-*mto\zm\tzMm-T*& 

[oo i o] *.m§zmo>mm\z. «ai«jst^s^t. 
m&msi&iii&iZkmnmmysisiiznsiLZSt-rtz&a-tt 

E««i4:Bi^&a>Btac$«IIBfltft8&i«»R 

Tfcy. MIBffimAV K£ttB*«8p-f £C .tic «fco Tift 
IB S E&Jf t, ^^l~«E«H»A<nr«fe/d:«ESt«ta3aS-b 

[00 11] 

mwommommi mm<»nMBztsiw?ziz9ttzi 
[oo 1 2] *mmwo)$n i (D^»-e. »*£fc£a^ 

[OO 1 3] «Sft«taS!lS-t»>-9-(0««l=tt. 
K(0ttE*4ffll* ft 3 < »ltT 2 orotic:* 

[0014] *mf£w<Dmmttj:zztit>0>mj&izz\ti 
£-ctat>titzi,<D-Q&&tfs ffim\z*tit><D¥fm$mw 

(3— : yoke) irfiKE$«»@i:>!)<|gICi5rtlcBBS 

fMD&mzziti&ztttaZo mys. mmm&x-tt. m 
h'tm&Mwmtt>mm2*iTtii^z> 0 zo>® 
mux* h'izmmmwmzmimm-t&ism. &^ 
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j5&ui:tfs>Zo mmmmti>^. mux* Ktae 

2O(0tt©l=»htP,^4 o f©f Hi, WSLii* Kfctt 
E*J(lPBtA<aHH±WKBfBJ*S£L.-t\ HHt©:5ftA<¥ 

£lcti. Ki«aE*H»B£<D&*©ffirtBlfl:C> 
^iSlttS^lTt&oTt^. CO*?!-. SfrSBSBBit 

on tm2<Dmmx'ti. warn* vtm&mtmtoy 

[0015] *jBJS9)«>*?-l*. C*lt><DSS«iiJ-«fc'b 
IS<oe*»^4,«H*TaE*}W$ft5jSlcfe*„ KIT. 

[oo i 6 j hi 2i*±fto>&mm&zistm-i-z>m$;m 

Kg-T^^jtT-fe*. I^l0^«^**-f K1 OO(0»E 
&|»S 1 O 1 iA^Cffirtl^Ka^tiTl^. glZO 
( b) te«3K*V KlOO <t»E#)WB 1 O 1 £A<i»B 
5F*iTt^«-CfcS. C©J»^ «»T5»l"t»rBJB£Bt 
m*V K 1 O O £BtEfH8>B 1 O 1 tOitSilzm At4* 

1 O 5tA<¥fflC|^UT^*. — @1 
2© (c) ttttifcaV Kl OOttf>|BJBl 08, fflg'W 
»B 1 o 1 t A(18if*ifc«tfc5. «t^*V K£«B 

mtmmto&n'i 02. 1 o3-c»»j£^L-ci*a«£ 

T-fc-5. C©$£lctt. «3fc#>f K£Btett®B*«>£ 

*©®PHfrfta>:£isi 1 06. 1 0 7iijssp^7t<cori^ 
at^*v ki ootTMRgi 1 ot&mmmmz 

+lTU>i>«^ (11310(a)) h C*lt,©|BH-4>rS} 

11 1 1 am AZtir^&m-er mi 3© (to > a<* 

-S. LA^U lifflS^tii^'-f K 1 O O t T M R 

mi 1 o£©«siwig£A<#£-r-&. fit-DT. 

Ki oo©iE^itl.cti? > TMRm^roSSB 

[00 1 si vi±<D-igttomw£f6*z.. *mmw<DW 



>*JU*SBfc* SJ8&B£^fc@5£Bt. biJSESSB 
SK^IS-eifeoT. i§iJiEaHR«ft&gBI©ge&BlcA 

-rr^ai?^ro»)-r-5fc«)©iaE«i»Bi:. b?iib«^** 

-f KIc/WT^fillf^BPlB-ritctoOfflEE^BA^— 

[00 1 9] m3(D»si*«fcysifKWj{£4»©-cfc-s. a» 
[0020] m4©^®i*. BfFSB«^*v ka<. Base* 

[O O 2 1 J fg 5 SIJ|B«^*V KA«. HiFgBBt 

[0022J Sg6<D»Mgl;J\ ffiSEttifc**^ KtflSFJfflttSR 
JSin3!lHIBt© S SB £: ©rairf KB A<ES $ *tT U . 

mum3LH<< KtiiHBeftBtA<4>raB£^uTataw 

[OO 2 3 J B7©«2iBtt. 6!liEiam**-f KA^iStttt 
[0 0 2 4] msro^ii, ffi§EttSMS£«tt$>£lg£ 

fiiriBia3i**-r KA<i6«B£^Lr»fiE$*iri>saaa 
[ o o 2 5 ] m 9 o>mm\z. mtm.&Mwmtfmm&% 

[ 0 O 2 6 ] m 1 O^^IA. BfllBtaEWBA^Ife^B^ 
H*jS£*iTl^»m«ia5»IIHr C <!: £ft» 

[0027JJ511 ©J^SI*. HIBffiE««ffliBA<^<b^l 
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[0028] mi 2 0>mmn. Bi\zMtitzmmm&<Dte 

c t iz x -p x BiriHS as *,mmizm&m®z H&wT-fo 

mm%»tK%>mm<ommy5ftizn%LZ%ii-tzib<D-no> 
mmt. E&attsfr&oaasaiettA&KaaHic 

mmmitz @£-r s KssHtttst tmatz h >*>n?a 

y. sniB«**v K^ttE#i»-r^ci:icc»:-Drwnee 
&mtmmizm&MW*T%mumfB.&tfi%>m* 

[002 9] mi 3<D»fin*» jftssmmi 2©»®©«t 

•So 

[oo3o]si tommt. miiBmi 3® 

[003 1] jigB©«iJSiz*jt>Ti±. neaac^'T Kfc 
it Tiam«ftasB<D tnrr s t <dt- & 

So 

[00 3 21 mi 5©«Msgrau fitriBmi 2**&mi 4© 
m&&vm)i3 : m(Dm#.iBm t * a>*tftaa t tztm z n 

[0 0 3 3] mi 6<D»fi§l4. BiJfBmi 2*6*1 41- 

A<. tteaa«&i*WliKaa{mafr&»ftB£7*atir 
L r $ ftr 1 * & ttajgtt*ft&-fe >mt4ct^ 

[0 0 3 4] mi 7<Dfl2ffil4. BfFlBmi 2 A* 6*1 6<D 

^-witavr, aea*#'f KA<s*fit 

[OO 3 5] w*i*-C50*LT*fc*a«ft*ta»*-fe 



•SC<!:A<ai*So Mic, d 3 Ltz%mn±^v K£JS« 
Lt, »ftlBSS*aiH*«B£-r-5c:tAtai3|E*. C*i 
&0EftB±""y Kfc«l«l*B*e*II£a*l*. +# 
<I^y-fXA^$L>o «toT. *aaaiw*«Ba*£ 
^•y K&*Lt|ittft9£eft*Bfiax>T££ LfeC* 

[O O 3 6] atSUSttSS^-v K Al*a 

i*A^6fc*T»«*i/-;H>\ TSSJgra*6«m, fl£S« 

[0037] 010 ic*«sg^a)«*aESiBH^*^ •> 

K0>£SS?a>*MS0£;F-f. 01 0<D«lCfiPLTxE-<tl 
»&^X?5 3ai!liBlc#RLTmSRSEiiWiii^ 
?KtfES*t£. ft. 0#<D6 4l4»Sl7 : -<-X-7(Di5ti 

6 1I4*«€*J*U C(©JbS»lcast«tjtjas^AtiB 
BP*., T*aft*>— Jl<F6 5l=Bfta&fta 
m (TMRI) 1 3A<Jg«?nS„ -f- LT. ffe*M6 7 
^Lt. TS»»fi3T6 6A<E$*V-&. Ift'N-yKl 
3 14* 1 ODv-;U K6 7 tfZtOv-^ KR6 5 0>miC 
&-**lT£y. ^HA^t>ro3i;-S«lS^JiBfLT. @aa 

(Si, C<DTSP«ESl3T6 6l4.tSH»Sl*>— /I/ K«C&tfl= 

mi<z>ffi&6 6. «e«n % fc<t(;i2©iig (iea« 

S) 6 2A<WB£*tfc-:£©ffiA<a»ffi£«JiE-r£. 85 

[ o o 3 8 ] @7 ic^gg«i«©«*»siiBas±sia© 

«0>«BSi*[M10£^-r. 'ISffiA^SBa^tifcagtT-rX^ 
5 3A<Xt°>K>U- : E— ^5 4l-<fcoT0i£$-y-'b*l 
S. C©tt»T-fX^5 3©Sib®lcS4|D]LTX7'f$<' 
5 5A<S$*l-5„ C©X7-f^5 5ICfflSlIBail^SUA< 

rta$+ixL>s. *lt. ca>»mseti??±spi?ttti^ 

^B^S»5 7lzJ:•^r^^Hai$*l.rt^4. tl-^fli3iai5 7lC 
[0 0 3 9] Ht6<D»ai 

0 1 14* 1 ©Slte«Wr-fcSfflEm«ta3a^-fe>-9-2 O0)± 
^SPO>^«0-Cfc^„ 01lc^-rj:5lc. S«1 OJl 
lc s T«P«a*>— ;u KK 1 K T*4F*9?Kl 2. h 

>*.;uasR«gKaaa (kt. ^omzr mrm (t u 

nnelingMagnetoresistive L 
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a y e r) tftf) 1 3. W&H-i Kl4, BBtlMB 

K&1 m. we*i3itai l masses? i ejtLt 
fey. tmrh 3 0>mmi5mzw%i : £3L-ttcibo>m& 

@2A fc«fctfB2 BIZ7*£tli> 0 

[oo4oj «ai«Ka*sir>-^<D^fi^. h7-^ti 

*|S) 101. SS^SSifcfa 102, K&'v-y KB»#l3 

Ht^BSf^fti o2*tf h^**s:fri»n 01 

lz¥fftC»r®^LTL>*„ @2 Att±fEHtSUflfc»£ 
ir>-y-2O<0HI^-35$^Rl 0 2lc¥fj'«C»iffi@^> m 
ZBK.h^vtiBJsmt o 1 K3Mrfc»i®S£^-r. 0 
1 1ttfcSl«fivft£*>-9-2 0a>2 P E@T-ife&. £fi 
1 O ±\ZT&mtS.~>-)V KS 1 1. T9^Y7^B1 2 

S$*vci*£. iLT. :©tmrH 30>ntfflzm i ) 
751*0 d 02) t#i/-cRa^4irt>*. mmisj ki 

4l^<*A>.bC>«Ifc£TMR8l 3lcg|^*i*8lffiS 
-C-fe*„ :«)TMRg1 3tt. JM*ttlCli«ji.tf. Tfil 

A^ t,rei3T*feS8 2 i . RSI«1iiK 22. 11 ©SBIttii 

(®^»tl*-r*) 2 3. F>*;U«SS2 4. g2© 

So SSB2 5i:I^2 3<DffirtfflHbl*. fl-SP«5?A< 
fflta£;KTl*<U*tt&T*fc\5lMC»LT9 0K«l**::£ 

^lci^l+t,tLTl>-&. ISH2 3l*R««ttM2 2ir«J: 
lg2 3l*BSBt^**iS. g**&fitXtf'r h* 

i 4&ft&mmz&'-). 8&m2 5<»mitttm&tz®m 
r. ssissn^-omAAtfe^-rs. c©ffirt«HbA<eiijic 

[OO 4 1 J @1 1 IcSib+lS^^J". TMRg13(D 

^1 3©81&B2 0 0lc£^S;fr[S)©ffi®Stlctett£ 
*•-< K1 4A<Eg;**iTl>&. 
[0042] *HI6<D»ffit?tt; T M RJi 1 3 lcS*t% 
«3S*t«^*V K1 4ftt/«E$4W^l 5lcy-*Lfc 

[O O 4 3] D2 Bl3^$tli).kdl-v TMRgl3t 

ffimmzmv ±nz* : 3iz*ti?*im&fii<iwmi sa<k 



[0044] TMRi 1 3. fttfdfUz— gftSg* *IT 

B£$tiTit«Bx#'r km, Rvmz&mm-i 5© 

±lzl*. ±$P=£v -^K16> ft tf-tmt9l~>— * KB 
1 7A<fl£fi£;*;h.Tl^„ gtflB±SP^^-y3f|Sl 6tt. r 
9©gP«--U0)^TMR|g1 3 tgLTl^. Z(D 
IM1 9<DSSffll*miB»^**-f Ki 4. Rlfffi&mm 

1 i»t;±asaia->-;uK»i 7i*, ^*i^*i5i^aiL 
y. «55©Ep*Dfc«»:i;s4aj*©«m^fT5. *ts*S3- 

SS 1 8|c«3S£3S-r*. *3Ettftjifl.l 9£irjSoTT 
MRIS1 3lrO^S5ti*o 
[0045] ^Ic^SO^f^CDW^^MlcSlwr 

[ o o 4 6 1 Tgp«ta->-;u kh 1 1 smtaftetm 

tf. CoNbZrt?<DCo5&#gH^&. NiFe^&, FeAISi^& 
&->-;u Klg 1 1 <DPJ?l*ate 1 ~ 5 /*m-efcS„ ±g? 

1 7 ei*tta«<D»«^^t^r+»-efe 

*A<. CHClLfc«fiJi6^lftltf, NiFe££Af>CoNi 
Fe^<0te. S5Sai4Mi:»<b1«!li:©*fiK-V>. B-V>P<fi: 
©##il ^ $t?K»ttfi#BI<E £ fclf -6 - i Atfib* 

[004 7] TSS^^->^M1 21*. TMRI1 3©T 
ifeKirJoCS©^. TMR11 3 ©#ttA<^SA>-Dia«fit 

t A<M* LU» 1 2 ICS Lfctt**£ A^n 

lf*ttf. Ta. Nb. Ru. Mo. Ft. Ir. fc*LM*C 

tl?>ro7C*£#t;^. *fcttW. Cu. Alitor*. $ 
Hzmtt Z>7tm& t. <t-6 <f if £ felf S C t A< 

m**. ftie^<f*7c»A^^-s^BajS(D-«tt. « 

xlfTa/Pt/Ta. Ta/Cu/Tat: fcS. H&SB=&fl7c!?§<Dia 
B^fflO^CtAtaufcS-irttmdS-etfel^ 

[ o o 4 s i ^fcTSs^f ^ ?» ym 1 2 1 lt. m&m& 

Ltzytm. «*tf. Ta. Nb. Ru. Ho. Pt. Ir. fc-SLM* 

^^IcS^^TC^^^-S^B^titi:, ^«14«*4i:© 
«B«ii 1^ -SCi: t,ti5 315 £„ C©«l±«^.lfTa/Ni 
Fe-C-feSo COTSP^ •y^B 1 20>mm tt«te3 nm 
-30nm-Cfe* 0 S«. T^»a*>— KIS 1 1 t± 

■?mTz<omm*mm\zWi&ztiz>o ±.®*w-Jmi 

61*. jLET^Yf 7"81 2tfim<DttmK sttM± 
Au. A|/«Ci:T'fi$Be^*i.-5o Tlfe^2 1 ttM?Sffi1tl§2 

2©«^fiatif£*^<-r-g)fc«)«)t,©T-fe«)o T*6ig2 

1 lcaLfc«*4a>«£A^lf*tlof, Ta. MiFefc-6tM*C 
*lb(D8ilTa/Ni F efc££fclf-5Ci:A<aS3fc 
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6. 

[0 0 4 9 J ESi8ffiK2 2|C®Lfc««©«^*N*Mf 
*Ui. Mnlr. MnPt. FeMn. Crlln&£&. MnPtPd. NiMn£ 
H £ felf i> C t 

[0O5O] ®S»2 3Xl*ef&B2 51*. NiFe£&. 
Co££. CoFe£i&, CoNiFe^^<DL>-rtt^O)a»ttA^ 

*tf2»fc4l>tt3»fc£*£m>6Ci:A<a}3|E£.> ffiSE 
3S«ttK©^S«Jg(D«l*«^liCoFe/NiFe. fc&lMi 
CoFe/NiFe/CoFe<C<t*t?fe-S. X. BirISa«ffl8a>£® 

a&tLx. a«tt&t#Bi*Bi0>«B«ji£ : &ffl^ 

I*. ^jUiCo/Ru/Co. CoFe/Ru/CoFe5»t*1?*)-5o d 

tttk©W*^r*Mc*&Tfe&. T«!&2 1<D£tJ?li« 
fe3nm~10nm, K&tt&B 2 2 2 nm~ 2 

5 nm. §£12 3.Rtf£EbJf 2 5li8Ha1 nm~ 1 O 

[0051] h>^;KSSB 2 4(DWI*. StiJ&ii* 

b. wait, mtmm. WLwzmit®m. ztizomt 

4©«$*>AMf*tlS, 0»jttfA I -O. S i -O. T a 
- 0^<D#BKfe& IW* C*t t. 0««©«BIS^-C^tt 
t±M£«^£«BB&£fe(f&C COSIB 
BitOSttBli. mUliA I -O/Co/A I -OT?fe 

jSL&<t£tf$(DT;fe-6,> h>^;KtSB2 4(DSSJ?(± 
fflte0.5nm~3.0nmtSI-efe^ K 1 

4tt±B4FY9 6*^^ti£m3S*<TSMrY-;/:? 
|gl 2lru-^L/«fL>«kdlc-r*«|«r-fc*„ «tJ6*V 
K1 4lcaLfc#fc£*>AMf*itf. iSSt/KcDHSttlS. 
«^.tf^atit»<!:l6««t©^B«tji^ifeif*C<k*<m 
*S„ &tttttt£*^«£(D£B«i£©#£felf:h.lS\ 
CoFe/Ahfo/CoFe. fe&lM;to>Fe/Si02/CoFeJtfi:£ 
felf-SCttfrn**,, Kl 4(DB!Btt8M3 5 n 

m~1 5nmt«. B5SBiS#iafci*81±M<D0I£«lf 
ftli". MnZnF e203. N i Z n F e203. F e S i 

o. Co a i ofcifT?&-5. mizitztibo&mmz*, 

[0 0 5 2] m&MWm 1 5 4,.£ffi«Bi*V K 1 4 <ti^ 

1 2l::y-*L&^<J:-5lcl^r£Sl#T-fe$. 
K1 4l=aLfc*m**»*lf*itf. i»«iS©*m. ©Ik. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stable magneto- 
resistance effect sensor capable of suppressing Barkhausen g ^ 
noise in magneto-resistance effect sensor using a tunnel 
magneto-resistance effect film, a reproducing head using the 
same, and a magnetic recording/ reproducing device. |5 
SOLUTION: This magneto-resistance effect sensor is provided \ 
with a tunnel magneto-resistance effect film, a pair of electrodes l "v 
for supplying current in the thickness direction of the magneto- 
resistance effect film, and a magnetic flux guide for guiding a 
magnetic flux from a recording medium surface to the magneto- 
resistance effect film. In this case, the magnetic domains of both 
of the free layer of the tunnel magneto-resistance effect film 
and the magnetic flux guide are controlled together. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic head which is the tunneled type magnetoresistance-effect film characterized by providing the 
following, and is characterized by combining the magnetic domain of both the free layer of the aforementioned tunneled 
type magnetoresistance-effect film, and the aforementioned flux guide, and having a controllable 

magnetoresistance-effect sensor. Magnetoresistance-effect film. The electrode of the couple for passing current in th 
dir ction of thickness of the aforementioned magnetoresistance-effect film, ft is the free layer in which it has a flux 
guide for leading the magnetic flux from record intermediation dignity to the aforementioned magnetoresistance-effect 
film, and the aforementioned magnetoresistance-effect film contains a ferromagnetic layer. A tunnel barrier layer, the 
fixed bed containing a ferromagnetic layer, and the antiferromagnetism layer that fixes magnetization of the 
aforementioned fixed bed. 

[Claim 2] Magnetoresistance-effect film. The electrode of the couple for passing current in the direction of thickness 
of the aforementioned magnetoresistance-effect film. It is the free layer in which it has a flux guide for leading the 
magnetic flux from record intermediation dignity to the aforementioned magnetoresistance-effect film, and the 
aforementioned magnetoresistance-effect film contains a ferromagnetic layer. Tunnel barrier layer. The fixed bed 
containing a ferromagnetic layer, and the antiferromagnetism layer which fixes magnetization of the aforementioned 
fix d b d. It is the magnetic head e^ipped with the above, and the magnetic-domain control layer for impressing a bias 
magnetic field to the free layer of the aforementioned magnetoresistance-effect film and the magnetic-domain control 
layer for impressing a bias magnetic field to the aforementioned flux guide are characterized by having the 
magnetoresistance-effect sensor currently formed in the same flat surface. 

[Claim 3] The magnetic head characterized by forming the aforementioned magnetoresistance-effect film in the 
position which is not exposed to a medium side, touching the aforementioned flux guide extended from a medium side to 
its opposite side in a magnetoresistance-effect sensor according to claim 2, and having the aforementioned 
magnetoresistance-effect film and the magnetoresistance-effect sensor by which the magnetic-domain control layer is 
formed in the both ends of the direction of the width of recording track of a flux guide. 

[Claim 4] The magnetic head characterized by having the magnetoresistance-effect sensor by which the interlayer is 
stationed and the aforementioned flux guide and the aforementioned free layer are magnetically combined through the 
interlayer the aforementioned flux guide and the first haff in the magnetoresistance-effect sensor given in either of the 
claims 1-3 between the free layers of a magnetoresistance-effect film. 

[Claim 5] Magnetoresistance-effect film. The electrode of the couple for passing current in the direction of thickness 
of the aforementioned magnetoresistance-effect film. It is the free layer in which it has a flux guide for leading the 
magnetic flux from record intermediation dignity to the aforementioned magnetoresistance-effect film, and the 
aforementioned magnetoresistance-effect film contains a ferromagnetic layer. Tunnel barrier layer. The fixed bed 
containing a ferromagnetic layer, and the antiferromagnetism layer which fixes magnetization of the aforementioned 
fixed bed. The aforementioned free layer is also characterized by to have simultaneously the magnetoresistance-effect 
sensor in which magnetic-domain control is possible by being the magnetic head equipped with the above, touching th 
aforementioned flux guide extended from a medium side to its opposite side, carrying out [ forming the aforementioned 
magnetoresistance-effect film in the position which is not exposed to a medium side, ] the laminating of the 
magnetic-domain control layer for impressing a bias magnetic field to the aforementioned flux guide, and carrying out 
magnetic-domain control of the aforementioned flux guide. 

[Claim 6] The magnetic head characterized by having the magnetoresistance-effect sensor which the aforementioned 
flux guide and the magnetoresistance-effect film have combined magnetically through an interlayer in a 
magnetoresistance-effect sensor according to claim 5. 

[Claim 7] The magnetic head characterized by having the magnetoresistance-effect sensor by which the laminating of 
the aforementioned flux guide and the magnetic-domain control layer is carried out to a claim 5 or either of 6 through 
th interlayer in the magnetoresistance-effect sensor of a publication. 

[Claim 8] The magnetic head characterized by for either of 7 having separated into the opposite side side, and allotting 
it the aforementioned flux guide from the medium side side of the aforementioned magnetoresistance-effect film in the 
magnetic head of a publication from a claim 1 . 

[Claim 9] The magnetic head characterized by having followed the opposite side side and being allotted by making the 
aforementioned flux guide either of 7 from the medium side side of the aforementioned magnetoresistance-effect film in 
the magnetic head of a publication from a claim 1 . 

[Claim 10] The magnetic recorder and reproducing device which is the tunneled type magnetoresistance-effect film 
characterized by providing the following, and is characterized by combining the magnetic domain of both the free layer 
of the aforementioned tunneled type magnetoresistance-effect film, and the aforementioned flux guide, and having the 
controllable magnetic head. Magnetoresistance-effect film. The electrode of the couple for passing current in the 
direction of thickness of the aforementioned magnetoresistance-effect film. It is the free layer in which it has a flux 
guide for leading the magnetic flux from record intermediation dignity to the aforementioned magnetoresistance-effect 
film, and the aforementioned magnetoresistance-effect film contains a ferromagnetic layer. A tunnel barrier layer, the 
fixed bed containing a ferromagnetic layer, and the antiferromagnetism layer that fixes magnetization of the 
aforementioned fixed bed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the magnetic head and a 
magnetic recorder and reproducing device. Even if it divides, the invention in this application relates to the magnetic 
recorder and reproducing device which used the tunnel magnetoresistance-effect type magnetic head and this. The 
magnetic recorder and reproducing device of the invention in this application uses for a computer and an information 
processor and is useful. 
[0002] 

[Description of the Prior Art] In connection with the densification of magnetic recording, the high sensitivity magnetic 
head for reproduction is called for. The magnetoresistance-effect type magnetic head (MR head) which used the 
anisotropy magnetic-reluctance (AMR) effect for such a use as the reproducing head now is used. NiFe is used for the 
material of the magnetic force sencor of this MR head. The magnetic-reluctance rate of change of this material is 
about 2%, and several Gb/inch of realizable recording density is 2. Furthermore, recently, the spin bulb type magnetic 
head (GMR head) using the huge magnetic-reluctance (GMR) effect also began to be used for a product. This GMR 
head has the structure whose non-magnetic metal layer was pinched in two ferromagnetic layers. With this structure, 
high magnetic-reluctance rate of change is obtained with the angle which is made to fix magnetization of one 
ferromagnetic layer and the magnetization direction of two ferromagnetic layers makes. The resistance rate of change 
of a GMR head is about 4 - 5%, and the record of dozens Gb(s)/inch two classes of it was also attained. However, in 
order to raise recording density further from now on, the magnetic head which has bigger magnetic-reluctance rate of 
change is needed. 

[0003] The magnetoresistance-effect film (TMR) using the tunnel magnetoresistance-effect film with which the tunnel 
barrier layer was inserted between two ferromagnetic layers as a magnetoresistance-effect sensor which has such high 
magnetic-reluctance rate of change attracts attention. It is regarded as the magnetoresistance-effect film using this 
tunnel magnetoresistance-effect film being suitable when realizing high-density record. At this TMR, it is reported by 
the structure where aluminum oxide film was inserted between Fe films that about 1 8% of big resistance rate of change 
was obtained at the room temperature, as this report — journal OVUMAGUNETIZUMU and — Magnetic MATERIARUZU 
(the 139th volume, 231 pages, 1995) can be mentioned Moreover, to JP.4-103014A TMR of the spin bulb type to 
which the magnetization direction of a ferromagnetic layer was made to fix an antiferromagnetism layer in contact with 
one ferromagnetic layer is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] In the magnetoresistance-effect sensor which used the tunnel 
magnetoresistance-effect film, the purpose of the invention in this application suppresses a Barkhausen noise, and is to 
offer a stable magnetoresistance-effect sensor. Hereafter, the background is explained. 

[0005] It has the composition which passes current in the direction of thickness to the magnetoresistance-effect 
element known conventionally passing current to the film surface inboard of a magnetic film in TMR. It is thought that 
different magnetic-head structure from the former is needed for realization of this composition. On the other hand, 
TMR has magnetically the spin bulb structure currently developed conventionally and two similar ferromagnetic layers, 
and, naturally magnetic control of the ferromagnetic layer of these is needed. Furthermore, in order that current may 
flow in the direction of thickness, element resistance will be determined in the size of an element. 

[0006] For example, with the same hard bias structure as the conventional magnetoresistance-effect element, the hard 
magnetism film for magnetic-domain control is arranged around an element. When this structure is used by TMR for 
this reason, current leaks to a hard magnetism film and it becomes difficult to impress current to the magnetic force 
sencor of TMR correctly. Moreover, an urtra-thin tunnel barrier layer will be exposed to the magnetic force sencor of 
TMR. Therefore, in order to prevent a short circuit with two ferromagnetic layers in processing of an opposite side, very 
difficult processing technology is required. Furthermore, if the width of recording track is set to about 0.5 micrometers, 
resistance of an element will become large extraordinarily with several 100 - k ohms of numbers. 
[0007] 

[Means for Solving the Problem] In order to solve many conventional problems mentioned above, it is effective to 
consider as the structure taken back from the opposite side instead of the structure exposed to the conventional 
opposite side. However, naturally magnetic control of the flux guide for leading magnetic flux to TMR from a medium 
opposite side in that case in addition to the ferromagnetic layer of the magnetic force sencor of TMR is also needed. 
The invention in this application solves this problem collectively. 

[0008] With the 1 st gestalt of the invention in this application, a basic gestalt A magnetoresistance-effect film and the 
electrode of the couple for passing current in the direction of thickness of the aforementioned 
magnetoresistance-effect film, The free layer in which it has a flux guide for leading the magnetic flux from record 
intermediation dignity to the aforementioned magnetoresistance-effect film, and the aforementioned 
magnetoresistance-effect film contains a ferromagnetic layer, It is the tunneled type magnetoresistance-effect film 
equipped with a tunnel barrier layer, the fixed bed containing a ferromagnetic layer, and the antiferromagnetism layer 
that fixes magnetization of the aforementioned fixed bed. And it is the magnetic head characterized by combining the 
magnetic domain of both the free layer of the aforementioned tunneled type magnetoresistance-effect film, and the 
aforementioned flux guide, and having a controllable magnetoresistance-effect sensor. 
[0009] The example of representation of the invention in this application is the gestalt equipped with the 
magnetic-domain control layer for applying bias to the aforementioned free layer and the aforementioned flux guide in 
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the same flat surface, in order to control the free layer of the aforementioned tunnel magnetoresistance-effect film, 
and the magnetic domain of the aforementioned flux guide. 

[0010] In the magnetoresistance-effect sensor equipped with the flux guide for leading the magnetic flux from the 
electrode and record intermediation dignity of a couple for another example of the invention in this application passing 
current in the direction of thickness of a magnetoresistance-effect film and the aforementioned 
magnetoresistance-effect film to the aforementioned magnetoresistance-effect film The free layer in which the 
aforementioned magnetoresistance-effect film contains a ferromagnetic layer, and a tunnel barrier layer, It is the 
tunneled type magnetoresistance-effect film equipped with the fixed bed containing a ferromagnetic layer, and the 
antiferromagnetism layer which fixes magnetization of the aforementioned fixed bed. The aforementioned 
magnetoresistance-effect film is formed in the position which is not exposed to a medium side, and the aforementioned 
flux guide extended from a medium side to its opposite side is touched. It is the magnetic head to which the 
aforementioned free layer is also characterized by having simultaneously the magnetoresistance-effect sensor in which 
magnetic-domain control is possible by carrying out the laminating of the magnetic-domain control layer for impressing 
a bias magnetic field to the aforementioned flux guide, and carrying out magnetic-domain control of the aforementioned 
flux guide. 
[0011] 

[Embodiments of the Invention] K precedes explaining many gestagen of operation and the outlines of many main 
gestalten of the invention in this application are enumerated. 

[001 2] The basic gestalt was mentioned above with the 1 st gestalt of the invention in this application. 
[001 3] h roughly divides into the method of carrying out magnetic-domain control of a flux guide to the composition of 
a magnetoresistance-effect sensor, and is divided roughly into two methods. They are with the so-called hard bias 
structure and the so-called laminated structure. However, it cannot be overemphasized that it can apply when the 
invention in this application is the magnetoresistance-effect sensor of which structure. 

[001 4] Although such structures which will be the requisite for the invention in this application are known until now, 
those features are explained briefly. With hard bias structure, it is arranged in the field as the ends of the flux guide 
concerned where the method of arranging a magnetic— domain control layer, the so-called flux guide (yoke : yoke), and a 
magnetic-domain control layer are the same. The magnetic-domain control layer in this case consists of material which 
has high resistance. Therefore, current will flow only to the field to which predetermined was restricted, namely, will 
flow to the field of only a predetermined tunneled type magnetoresistance-effect film. On the other hand, in a laminated 
structure, the laminating of a flux guide and the magnetic-domain control layer is carried out, and they feel and are. In 
this case, there is a method of carrying out the direct laminating of the magnetic-domain control layer to a flux guide or 
the method of carrying out the laminating of the magnetic-domain control layer to a flux guide through an interiayer. 
When carrying out a direct laminating, the flux guide and the magnetic-domain control layer joined together between 
layers in ferromagnetism, and the direction of magnetization is suitable in parallel. Furthermore, when carrying out the 
laminating of the magnetic-domain control layer to a flux guide through an interiayer, it is divided into two states 
depending on how to prepare the interiayer. The 1st flux guide and a magnetic-domain control layer join together 
between layers in ferromagnetism, and the direction of magnetization is the case where it is suitable in parallel. This 
structure is similar with the aforementioned laminating type. Or it can be called an aforementioned laminating type 
changed completely type. The 2nd is the case where magneto static combination is being carried out at the edge of a 
flux guide and a magnetic-domain control layer. Therefore, in this case, the direction of the magnetization within each 
field with a flux guide and a magnetic-domain control layer serves as anti-parallel. Thus, with the 1st and the 2nd 
gestalt of the aforementioned laminated structure, how the decision of the direction of magnetization with a flux guide 
and a magnetic-domain control layer is made differs. 

[0015] The main point of the invention in this application is not based on many of such structures, but is in controlling 
the magnetic domain of a flux guide, and the point of also combining the free layer of a magnetoresistance-effect film 
and performing magnetic-domain control. Hereafter, the concept is explained. 

[001 6] Drawing 12 is a conceptual diagram explaining various above-mentioned gestalten, and shows the cross section 
which shows many examples of arrangement of a flux guide and a magnetic-domain control layer. A cross section is a 
cross section of the cross direction of a magnetic resistance element. Drawing 12 shows the concept of three typical 
gestalten. (a) of drawing 12 is the method of arranging a magnetic-domain control layer to the ends of a flux guide. The 
so-called magnetic-domain control layer 101 of a flux guide 100 is arranged in the same field, (b) of drawing 12 is an 
example to which the laminating of a flux guide 100 and the magnetic-domain control layer 101 is carried out In this 
case, a very thin interiayer may be inserted between a flux guide 100 and the magnetic-domain control layer 101. In 
these examples, the flux guide and the magnetic-domain control layer joined together between layers in ferromagnetism 
as mentioned above, and the directions 104 and 105 of both magnetization are suitable in parallel. On the other hand, 
(c) of drawing 12 is the example to which the laminating of a flux guide 100, and an interiayer 108 and the 
magnetic-domain control layer 101 was carried out It is the case where magnetostatic combination is being carried out 
at the edges 102 and 103 of a flux guide and a magnetic-domain control layer. In this case, the directions 106 and 107 
of the magnetization within each field with a flux guide and a magnetic-domain control layer serve as anti-parallel. 
[001 7] On the other hand, drawing 13 is a cross section for explaining the main point of magnetic-domain control of 
TMR Also in these relations, the interiayer 111 may be inserted between the case ((a) of drawing 1 3 ) where the direct 
laminating of a flux guide 100 and the TMR film 1 10 is carried out, and these. However, in any case, the magnetic 
combination with a flux guide 100 and the TMR film 110 exists. Therefore, the magnetic domain of the free layer in a 
TMR film is controlled by controlling the magnetic domain of a flux guide 100. In this way, at the invention in this 
application, it is collectively controlled by controlling the magnetic domain of a flux guide by the magnetic-domain 
control film by the magnetic domain of the free layer in a TMR film. 

[001 8] Based on the above general explanation, many further main gestalten of the invention in this application are 
enumerated. The electrode of the couple for the 2nd gestalt of the invention in this application passing current in the 
direction of thickness of a magnetoresistance-effect film and the aforementioned magnetoresistance-effect film. The 
free layer in which it has a flux guide for leading the magnetic flux from record intermediation dignity to the 
aforementioned magnetoresistance-effect film, and the aforementioned magnetoresistance-effect film contains a 
ferromagnetic layer, The magnetic-domain control layer for being the tunneled type magnetoresistance-effect film 
equipped with a tunnel barrier layer, the fixed bed containing a ferromagnetic layer, and the antiferromagnetism layer 
that fixes magnetization of the aforementioned fixed bed, and impressing a bias magnetic field to the free layer of the 
aforementioned magnetoresistance-effect film, The magnetic-domain control layer for impressing a bias magnetic field 
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to the aforementioned flux guide is the magnetic head characterized by having the magnetoresistance-effect sensor 
currently formed in the same flat surface. This 2nd gestalt is a method by which the magnetic-domain control layer has 
been arranged to the ends of a flux guide. 

[0019] The 3rd gestalt is more practical. That is, by the magnetoresistance-effect sensor in this case, the 
aforementioned magnetoresistance-effect film is formed in the position which is not exposed to a medium side, the 
aforementioned flux guide extended from a medium side to its opposite side is touched, and the magnetic-domain 
control layer is formed in the both ends of the direction of the width of recording track of the aforementioned 
magnetoresistance-effect film and a flux guide. 

[0020] The 4th gestalt is an example from which the aforementioned flux guide is separated into its medium side [ of 
the aforementioned magnetoresistance-effect film ], and opposite side side. 

[0021] The 5th gestalt is the magnetic head characterized by the aforementioned flux guide having the 
magnetoresistance-effect sensor currently continuously formed from the medium side side of the aforementioned 
magnetoresistance-effect film to the opposite side. 

[0022] The 6th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which th 
interiayer is stationed between the free layers of a magnetoresistance-effect film, and the aforementioned flux guide 
and the aforementioned free layer are magnetically combined through the interiayer the aforementioned flux guide and 
the first half. 

[0023] The 7th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which the 
aforementioned flux guide consists of a high resistance soft-magnetism layer. 

[0024] The gestalt of the octavus is the magnetic head characterized by having the aforementioned 
magnetic-reluctance resistance effect film and the magnetoresistance-effect sensor by which the aforementioned flux 
guide is formed through the insulating layer. 

[0025] The 9th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which th 
aforementioned magnetic-domain control layer is formed over the aforementioned magnetoresistance-effect film and 
th aforementioned flux guide. 

[0026] The 10th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which 
the aforementioned magnetic-domain control layer is formed over the aforementioned magnetoresistance-effect film 
and the aforementioned flux guide through the insulating layer. 

[0027] The 1 1th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which 
the aforementioned magnetic-domain control layer comes to have an oxide compound. 

[0028] The 1 2th gestalt is the example of the gestalt of the laminated structure which already touched. The 
aforementioned magnetoresistance-effect film is formed in the position which is not exposed to a medium side, the 
main point of this example touches the aforementioned flux guide extended from a medium side to its opposite side, and 
the laminating of the magnetic-domain control layer for impressing a bias magnetic field to the aforementioned flux 
guide is carried out. In this case, magnetic-domain control also of the aforementioned free layer is simultaneously 
carried out by carrying out magnetic-domain control of the aforementioned flux guide. In the magnetoresistance-effect 
sensor equipped with the flux guide for leading the magnetic flux from the electrode and record intermediation dignity of 
a couple for passing current in the direction of thickness of a magnetoresistance-effect film and the aforementioned 
magnetoresistance-effect film, if structure is shown more concretely to the aforementioned magnetoresistance-effect 
film The free layer in which the aforementioned magnetoresistance-effect film contains a ferromagnetic layer, and a 
tunnel barrier layer. It is the tunneled type magnetoresistance-effect film equipped with the fixed bed containing a 
ferromagnetic layer, and the antiferromagnetism layer which fixes magnetization of the aforementioned fixed bed. The 
aforementioned magnetoresistance-effect film is formed in the position which is not exposed to a medium side, and the 
aforementioned flux guide extended from a medium side to its opposite side is touched. It is the magnetic head to which 
the aforementioned free layer is also characterized by having simultaneously the magnetoresistance-effect sensor in 
which magnetic-domain control is possible by carrying out the laminating of the magnetic-domain control layer for 
impressing a bias magnetic field to the aforementioned flux guide, and carrying out magnetic-domain control of the 
aforementioned flux guide. 

[0029] the 13th gestalt — the [ aforementioned ] — in the magnetoresistance-effect sensor of the 12th gestalt, it is 
the magnetic head characterized by having the magnetoresistance-effect sensor which the aforementioned flux guide 
and the magnetoresistance-effect film have combined magnetically through an interiayer 

[0030] The 14th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which 
the laminating of the aforementioned flux guide and the magnetic-domain control layer is carried out through the 
interiayer in the above 1 2th and the 1 3th magnetoresistance-effect sensor. 

[0031] In the above-mentioned structure, the aforementioned flux guide and the magnetic-domain control layer are 
combined magnetically. Therefore, when a magnetic-domain control layer controls the magnetic domain of a flux guide, 
th magnetic domain of the free layer of a magnetoresistance-effect film is controlled collectively. 
[0032] The 1 5th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which 
the aforementioned flux guide is separated into its medium side [ of the aforementioned magnetoresistance-effect film 
], and opposite side side from the above 12th in the 14th magnetoresistance-effect sensor. This example is a more 
practical gestalt. 

[0033] The 16th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which 
the aforementioned flux guide is continuously formed in the 14th in the magnetoresistance-effect sensor of a 
publication from the medium side side of the aforementioned magnetoresistance-effect film to the opposite side from 
the above 12th. 

[0034] The 1 7th gestalt is the magnetic head characterized by having the magnetoresistance-effect sensor by which 
the aforementioned flux guide comes to have a high resistance soft-magnetism layer in the 1 6th 
magnetoresistance-effect sensor from the above 1 2th. 

[0035] The record reproducing head can be constituted using the various magnetoresistance-effect sensors 
enumerated so far as a reproduction element. Furthermore, such the record reproducing head can be carried and a 
magnetic recorder and reproducing device can be constituted. These record reproducing heads or magnetic recorder 
and reproducing devices have a small signal noise enough. Therefore, the record reproducing bead or the 
magnetic-reproducing recording device concerning the invention in this application can obtain the record reproducing 
characteristics stabilized extremely. 

[0036] The basic composition of the magnetic-reluctance type reproducing head itself is a usual thing, and is enough. 
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That is, up magnetic shielding which consists of the magnetic-reluctance type element, the up layer insulation film, and 
the magnetic substance which detect a magnetic field by lower magnetic shielding and the lower layer insulation film 
with which the typical gestalt consists of the magnetic substance, and the magnetoresistance effect is formed on the 
substrate. 

[0037] The perspective diagram of the principal part of the magnetic-recording reproducing head which the invention in 
this application requires for drawing 10 is shown. If it bases and states to the example of drawing 10 , magnetic-disk 53 
sliding surface will be countered and the magnetic-recording reproducing head will be allotted. In addition, 64 in drawing 
shows the state of the magnetic recording in the record medium of a magnetic disk as a model. A slider 61 constitutes 
a substrate and a magnetoresi stance-effect element is arranged at this upper part That is, the 

magnetoresistance-effect film (TMR film) 13 is carried in the low r magnetic shielding 65. And the lower magnetic core 
66 is allotted through an insulator layer 67. The reproducing head 13 is pinched between the 1st shield 67 and the 2nd 
shield film 65, intercepts the disclosure magnetic field from the circumference, and has structure which made only the 
information directly under a target easy to reproduce. In addition, this lower magnetic core 66 has the role which 
served as the electrode in the up magnetic-shielding row. Furthermore, on both sides of an exiting coil 63, the up 
magnetic core (recording head) 62 is allotted. The laminating of the 1 st magnetic pole 66, an insulator layer, and the 
2nd magnetic pole (record magnetic pole) 62 was carried out for while, and a field constitutes a sliding surface. The 
aforementioned insulator layer constitutes a record gap. 

[0038] Outline explanatory drawing of the example of the magnetic recorder and reproducing device which the invention 
in this application requires for drawing 7 is shown. The magnetic disk 53 with which information was recorded is rotated 
by the spindle motor 54. The sliding surface of this magnetic disk 53 is countered, and a slider 55 is allotted. The 
magnetic-recording reproduction section is buirt in this slider 55. And this magnetic-recording reproduction section etc. 
is controlled by the signal-processing section 57. Electric control systems, such as for example, data reproduction and 
a decode system, or a mechanism control system, etc. are dedicated to the signal-processing section 57. The 
mechanism control system, the slider, etc. are connected to the actuator 56. In addition, electric systems, such as 
signal processing of such a magnetic recorder and reproducing device and a roll control, are fundamentally enough 
using a Prior art Here, the detailed explanation is omitted. 

[0039] Gestalt 1 drawing 1 of operation is the perspective diagram of the principal part of the 

magnetoresistance-effect sensor 20 which is the 1 st example. As shown in drawing 1 , the lower magnetic-shielding 
film 1 1, the lower gap film 12, the tunnel magnetoresistance-effect film (this film is hereafter called a TMR film 
(TunnelingMagnetoresistive Layer)) 13, a flux guide 14, the magnetic-domain control film 15, the up gap film 16, and the 
lower [ an up magnetic-shielding film-cum-] magnetic core 1 7 are formed one by one on a substrate 1 0. As usually 
shown in drawing, the up magnetic-shielding film 1 7 and the lower magnetic-shielding film 1 1 have the drawer 
electrode-terminal section 18, respectively, and serve as the electrode for passing current in the direction of thickness 
of the TMR film 13. The detail of the cross section of this magnetoresistance-effect sensor is shown in drawing 2 A 
and drawing 2 B. 

[0040] If the direction of a magnetoresistance-effect sensor is defined as the direction 101 of the width of recording 
track, the element height direction 102, and the magnetic-head driving direction 103, the cross section in Line A and 
Line B in drawing shows the cross section parallel to the element height direction 102 and the direction 101 of the 
width of recording track, respectively. Drawing 2 A shows a cross section parallel to the element height direction 102 of 
the above-mentioned magnetoresistance-effect sensor 20, and drawing 2 B shows a cross section parallel to the 
direction 101 of the width of recording track Drawing 1 1 is the plan of the magnetoresistance-effect sensor 20. The 
lower magnetic-shielding film 1 1 and the lower gap film 1 2 are formed on the substrate 1 0 at the desired configuration. 
The TMR film 1 3 is arranged in the position which is distant from a surfacing side to the part on the lower gap film 1 2. 
And it runs aground at the edge of this TMR film 13, and from the surfacing side side, 1 set of flux guides 14 are 
extended in the element height direction (102), and are arranged in it A flux guide 14 is a soft-magnetism film which 
guides the magnetic flux from a medium to the TMR film 13. Specifically, it has the ground film 21, the 
antiferromagnetism film 22, the 1st ferromagnetic (the fixed bed is called) 23, the tunnel barrier layer 24, and the 2nd 
ferromagnetic (a free layer is called) 25 sequentially from the bottom, and this TMR film 1 3 is constituted, the 
magnetization within a field of the free layer 25 and the fixed bed 23 is turned in the direction to which was 
mutual-resembled, was received in the state where the external magnetic field is not impressed, and it inclined 90 
degrees With the antrferromagnetism film 22, as for the fixed bed 23, magnetization is being fixed in the desirable 
direction. In the meaning that the magnetization within this field is being fixed, the 1 st ferromagnetic 23 of the above is 
called the fixed bed. On the other hand, magnetization of the free layer 25 rotates freely by the magnetic field which 
passes along a flux guide 14 from a medium. And resistance change arises by rotation of this magnetization, and the 
output of the element concerned occurs. In the meaning that the magnetization within this field rotates freely, the 2nd 
ferromagnetic 25 of the above is called a free layer. 

[0041] The flux guide 14 is arranged at the both-sides section of the direction where the magnetic-domain control film 
15 intersects the both-sides section which met in the sliding direction of the TMR film 13 at the sliding surface 200 of 
the TMR film 1 3 so that drawing 1 1 may see. 

[0042] In order that the current which flows on the TMR film 1 3 may not leak to a flux guide 1 4 and the 
magnetic-domain control film 1 5 with the gestalt of this operation, ****** must also be high resistance from the TMR 
film 13. 

[0043] As shown in drawing 2 B, the magnetic-domain control film 15 is arranged at both the sides of the direction 101 
of the width of recording track of the TMR film 1 3 and a flux guide 1 4, respectively so that it may run aground to both 
ends. The magnetic-domain control film 1 5 is a ferromagnetic which adds a bias magnetic field, in order to suppress 
generating of the magnetic domain of a flux guide 14 and the free layer 25. 

[0044] On the TMR film 13, the flux guide 14 which is superimposed in part by this and formed in it, and the 
magnetic-domain control film 1 5, the up gap film 1 6 and the up magnetic-shielding film 1 7 are formed. The 
aforementioned up gap film 1 6 is in contact with the TMR film 1 3 only in the portion of a breakthrough 1 9. The both 
sides of this breakthrough 19 consist of an aforementioned flux guide 14 and an aforementioned magnetic-domain 
control film 1 5. The aforementioned lower magnetic-shielding film 1 1 and the up magnetic-shielding film 1 7 have the 
drawer electrode-terminal section 1 8, respectively. Connection of this electric terminal performs impression of current, 
and detection of a reproduction output, if current is passed in the electrode-terminal section 18 — current — a 
breakthrough 19 — ** — it flows only on the TMR film 1 3 later on 
[0045] Next, the example of various kinds of material is explained concretely. 
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[0046] Although lower magnetic-shielding film 1 1 the very thing is enough, if the material suitable for this can be 
smelled using a usual material, it can raise Co system amorphous alloy, a NiFe alloy, a FeAISi alloy, or CoNiFe alloys, 
such as CoNbZr, etc. The thickness of the lower magnetic-shielding film 11 is 1-5 micrometers in general. Although up 
magnetic-shielding film 1 7 the very thing is enough, if the material suitable for this can be smelled using a usual 
material, it can raise the ferromagnetic alloy film containing semimetals, such as a multilayer of a ferromagnetic besides 
a NiFe alloy or a CoNiFe alloy, and an oxide, B, and P, etc. Besides, the section magnetic-shielding film 1 7 can make 
the lower core of the record magnetic head serve a double purpose. 

[0047] Since the lower gap film 12 turns into a ground film of the TMR film 13, as for the front face, it is desirable [ the 
film ] smooth and that it is a pure side so that the property of the TMR film 1 3 may serve as stability and high 
resistance variation. If the material suitable for the lower gap film 1 2 can be smelled, the multilayer structure which 
consists of Ta, Nb, Ru, Mo, Pt, Ir, the alloy containing these elements or an alloy with W, Cu, and aluminum, and a 
further different element, for example can be raised. Examples of the multilayer structure which consists of an element 
different the account of before are Ta/Pt/Ta and Ta/Cu/Ta. It cannot be overemphasized that the laminating of the 
various aforementioned elements can be used. 

[0048] Moreover, the multilayer structure which consists of the element which carried out [ aforementioned ] listing, for 
example, Ta, Nb, Ru, Mo, Pt, and Ir, the alloy containing these elements or an alloy with W, Cu, and aluminum, and a 
further different element as a lower gap film 12, and a laminated structure with a ferromagnetic material can also be 
used. This example is Ta/NiFe. The thickness of this lower gap film ^2is 3nm - 30nm in general Usually, the thickness 
of this lower gap film 12 is set as a request with the interval of the lower magnetic-shielding film 1 1 and the up 
magnetic-shielding film 1 7. material with the up gap film 1 6 as of the same kind as the above-mentioned lower gap film 
12 — or it is formed with Au, aluminum, etc. The ground film 21 is for enlarging the joint magnetic field of the 
antiferromagnetism film 22. If the example of the material suitable for the ground film 21 can be smelled, Ta, NiFe(s), or 
thes cascade-screen Ta/NiFe can be raised. 

[0049] If the example of the material suitable for the antiferromagnetism film 22 can be smelled, Mnlr, MnPt, FeMn, a 
CrMn system alloy, Mnr^tPd, a NiMn system alloy, etc. can be raised. 

[0050] the monolayer structure where the fixed bed 23 and the free layer 25 consist of ferromagnetism of a NiFe alloy, 
Co alloy, a CoFe alloy, or a CoNiFe alloy — or it is formed by the multilayer structure of the above-mentioned 
ferromagnetic etc. The multilayer structure of the aforementioned ferromagnetic can use two or more layers, for 
example, two-layer, or three etc. layers. The example of the multilayer structure of the aforementioned ferromagnetic is 
CoFe/NiFe or CoFe/NiFe/CoFe. Moreover, the laminated structure of a ferromagnetic and a non-magnetic layer can 
also be used as multilayer structure of the aforementioned ferromagnetic. The examples of the laminated structure of a 
ferromagnetic and a non-magnetic layer are Co/Ru/Co, CoFe/Ru/CoFe, etc. Many multilayer structure of these 
ferromagnetics is effective because of suppression of the diffusion prevention by the interface, and anisotropy 
distribution. The thickness of the ground film 21 is [ 2nm - 25nm. the fixed bed 23, and the free layer 25 of 3nm - lOnm 
and the antiferromagnetism film 22 ] Inm - 10nm in general. 

[0051] The cascade screen of various insulator layers, for example, an oxide layer, or nitride layers, and many of such 
material etc. can be used for the example of the tunnel barrier layer 24. If the example of the tunnel barrier layer 24 
can be smelled, the laminated structure which sandwiched the ferromagnetic can be raised with monolayers, such as 
aluminum-O, Si-O, and Ta-O, or the cascade screen of such material, for example. The example of this laminated 
structure is aluminum-O/Co/aluminum-O. The production method of many of these oxides may be formed directly, and 
may be oxidized by the inside of oxygen atmosphere, or plasma. For example, the example forms a metal membrane, for 
example, aluminum film, and oxidizes it The thickness of the tunnel barrier layer 24 is as ultra-thin as 0.5nm - 3.0nm in 
general. A flux guide 14 is a field it is made for the current which flows from the up gap film 16 not to leak to the lower 
gap film 12. if the material suitable for the flux guide 14 can be smelled — high — multilayer structure with a 
soft-magnetism film [ **** ], for example, ferromagnetic material, and an insulating material can be raised If the 
example of the multilayer structure of ferromagnetic material and an insulating material is given, 

CoFe/aluminum203/CoFe, or CoFe/Si02/CoFe can be raised. The thickness of a flux guide 14 may be 5nm - 15nm in 
gen ral. the aforementioned quantity — if the example of a soft-magnetism film [ **** ] is hung up, they will be 
MnZnFe 203, NiZnFe 203, FeSiO, CoAlO, etc. Furthermore, these cascade screens can also be used. 
[0052] The magnetic-domain control film 1 5 is also the field made to be the same as that of the above-mentioned flux 
guide 14 for the current which flows from the up gap 16 not to leak to the lower gap film 12. If the material suitable for 
th flux guide 14 can be smelled, the material 203 of high resistance, for example, Fe, Fe304, NiO, CoO, etc. can be 
raised. The thickness of a flux guide 14 is lOnm - 30nm in general. 

[0053] Next, the production method of the above-mentioned magnetoresistance-effect sensor 20 is explained. 
[0054] First, after forming the lower magnetic-shielding film 11 with the sputtering method or plating on a substrate 10, 
the lower gap film 12 is formed by the sputtering method. After carrying out ion cleaning of the front face of th lower 
gap film 12, the film for forming the ground film 21, the antiferromagnetism film 22, the fixed bed 23, and the tunnel 
barrier layer 14 of the TMR film 13 by the sputtering method is formed continuously in order. Then, natural oxidation is 
carried out in the oxygen atmosphere of dozens TorKs) for dozens minutes, without breaking a vacuum, and the tunnel 
barrier layer 24 is produced. Furthermore, the free layer 25 is formed in this upper part. In this way, the TMR film 13 
concerning the invention in this application is formed. 

[0055] Then, a resist film is formed in the upper part of the aforementioned TMR film at a request configuration, and, 
subsequently to a predetermined configuration, the TMR film 13 is processed by ion milling. After carrying out ion 
cleaning of the front face of the TMR film 1 3 lightly, a flux guide 1 4 is formed with the sputtering method or plating, 
without removing a resist, and a resist is removed. The TMR film 1 3 of a request configuration and the film for 
flux-guide 14 are formed according to this process, i.e., the so-called lift-off method. Furthermore, a resist is formed on 
the TMR film 13 and a flux guide 14 at a predetermined configuration, the magnetic-domain control film 15 is processed 
by the sputtering method, and the lift off of the resist is carried out. The up gap film 1 6 is formed by the sputtering 
method or the vacuum deposition. Finally the up magnetic-shielding film 1 7 is formed with the sputtering method or 
plating, and the magnetoresistance-effect sensor 20 as shown in drawing 2 is completed. 

[0056] Moreover, in this example, the laminating of the TMR film 13 is carried out to order from the bottom with the 
ground film 21, the antiferromagnetism film 22, the 1st ferromagnetic (fixed bed) 23, the tunnel barrier layer 24, and the 
2nd ferromagnetic (free layer) 25. However, this TMR film can also carry out a laminating from the bottom contrary to 
the 2nd ferromagnetic layer (free layer) 25, the tunnel barrier layer 24, the 1st ferromagnetic layer (fixed bed) 23, and 
the antiferromagnetism layer 22. However, the ground layer 21 is formed for the purpose for improving the magnetic 
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properties of the free layer 25 in this case. Moreover, in order to have to make a flux guide 14 adjoin the free layer 25, 
it is formed in the TMR film 1 3 bottom. 

[0057] The reproducing head was produced using the above-mentioned magnetoresistance-effect sensor 20, and 
reproducing characteristics were measured. Consequently, the good and stable reproduction output was obtained and 
neither noises, such as a Barkhausen noise, nor waveform distortion, such as a base-lin shift were also seen. In 
addition, the vertical asymmetry of a regenerative signal was about **5%, and was level which does not become a 
problem practically. 

[0058] G stalt 2 drawing 3 A and drawing 3 B of operation are the cross section of the magnetoresistance-effect 
sensor 30 which is the 2nd example respectively. Drawing 3 A shows a cross section parallel to the element height 
direction 102, and drawing 3 B shows a cross section parallel to the direction 101 of the width of recording track. 
These cross sections are the same as that of what showed how to cut the cross section of a magnetoresistance-effect 
sensor to drawing 1 . In the composition of drawing 3 A and drawing 3 B, the same sign is attached about the same 
layer and same film as drawing 2 A and drawing 2 B. 

[0059] The magnetoresistance-effect sensor 30 of drawing 3 A and drawing 3 B differing from the 
magnetoresistance-effect sensor 20 of drawing 2 A and drawing 2 B is that the insulator layer 31 is formed in the 
upper and lower sides or one of the flux guides 14. Therefore, in the following explanation, only different many points 
are explained and explanation of other members is omitted. Other structures, material selection, etc. constitute like 
what was stated to the gestalt 1 of operation and are enough. 

[0060] With such structure, leak of the current from the up gap film 1 6 to the lower gap film 1 2 can be prevented 
through a flux guide 1 4. For this reason, in this example, a flux guide 1 4 does not necessarily need to be formed with 
the material of high resistance. Therefore, metals, such as a NiFe alloy, a CoNiFe alloy, and a FeSiAl alloy, and the 
charge of an alloy can also be used as a flux guide 14. As a material of an insulator layer 31, the mixture of 
aluminum203, Si02, or aluminum203 and Si02 etc. is a suitable material. The thickness of an insulator layer 31 
considers pressure-proofing, and is at least 10nm or more need. 

Gestalt 3 drawing 4 A and drawing 4 B of operation are the cross section of the magnetoresistance-effect sensor 30 
which is the 2nd example respectively. Drawing 4 A shows a cross section parallel to the element height direction 102, 
and drawing 4 B shows a cross section parallel to the direction 101 of the width of recording track. These cross 
sections are the same as that of what showed how to cut the cross section of a magnetoresistance-effect sensor to 
drawing 1 . In the composition of drawing 4 A and drawing 4 B, the same sign is attached about the same layer and 
same film as drawing 2 A and drawing 2 B. 

[0061] The magnetoresistance-effect sensor 32 of drawing 4 A and drawing 4 B differing from the 

magnetoresistance-effect sensor 20 of drawing 2 is that the insulator layer 33 is formed in the upper and lower sides or 
one of the magnetic-domain control films 1 5. Therefore, in the following explanation, only different many points are 
explained and explanation of other members is omitted. Other structures, material selection, etc. constitute like what 
was stated to the gestalt 1 of operation and are enough. 

[0062] With such structure, leak of the current from the up gap Film 16 to the lower gap film 12 can be prevented 
through the magnetic-domain control film 15. For this reason, in this example, the magnetic-domain control film 15 
does not necessarily need to be formed with the material of high resistance. As a material of the magnetic-domain 
control film 15, hard magnetic materials, such as antiferromagnetism material, such as Mnlr, MnPt, FeMn, a CrMn 
system alloy, MnPtPd, and a NiMn system alloy, or a CoCrPt alloy, etc. can be used. In this case, in order to enlarge 
such joint magnetic fields and holding power, you may form the ground film 34 in the bottom of the magnetic-domain 
control film 1 5. Ta, Nb, Ru, Hf, NiFe, CKs), and these laminated structures, for example, Ta/NiFe, are used for the 
ground film 34. The material of an insulator layer 33 is material with the suitable mixture of aluminum203, Si02, or 
aluminum203 and Si02 etc. The thickness of 2nm - 10nm and an insulator layer 33 considers pressure-proofing, and 
the thickness of the ground film 34 is at least lOnm or more need. 

[0063] Form 4 drawing 5 A and drawing 5 B of operation are the cross section of the magnetoresistance-effect sensor 
35 which is the 4th example respectively. Drawing 5 A shows a cross section parallel to the element height direction, 
and drawing 5 B shows a cross section parallel to the direction of the width of recording track. These cross sections 
ar the same as that of what showed how to cut the cross section of a magnetoresistance-effect sensor to drawing 1 . 
In the composition of drawing 5 A and drawing 5 B, the same sign is attached about the same layer and same film as 
drawing 2 A and drawing 2 B. 

[0064] The magnetoresistance-effect sensor 35 of drawing 5 A and drawing 5 B differing from the 
magnetoresistance-effect sensor 20 of drawing 2 is that the flux guide 14 followed the opposite side, and is extended 
from the medium side of the TMR film 1 3, and the interlayer 36 is formed between the free layer 26 of the TMR film 1 3, 
and a flux guide 14. In this case, the flux guide 14 and the free layer 26 are combined ferromagnetism-wise or in 
diamagnetism through the interlayer 36. In this example, Ru of 0.5nm - Inm of thickness was used for the interlayer 36. 

[0065] Therefore, in the following explanation, only different many points are explained and explanation of other 
members is omitted. Other structures, material selection, etc. constitute like what was stated to the form 1 of 
operation and are enough. 

[0066] Form 5 drawing 6 A and drawing 6 B of operation are the cross section of the magnetoresistance-effect sensor 
37 which is the 4th example respectively. Drawing 6 A shows a cross section parallel to the element height direction, 
and drawing 6 B shows a cross section parallel to the direction of the width of recording track. These cross sections 
are the same as that of what showed how to cut the cross section of a magnetoresistance-effect sensor to drawing 1 . 
In the composition of drawing 6 A and drawing 6 B, the same sign is attached about the same layer and same film as 
drawing 2 A and drawing 2 B. 

[0067] By the magnetoresistance-effect sensor 37 shown in drawing 6 A and drawing 6 B, the laminating of the flux 
guide 14 is carried out to the upper part of the magnetic-domain control film 15. Moreover, it is extended and formed 
from the medium side of the TMR film 13 succeeding the opposite side. Here, a flux guide 14 may be directly formed on 
the magnetic-domain control film 1 5, and may b formed through the 1 st interlayer 38 for adjusting combination. 
[0068] Moreover, it is also possible to form the 2nd interlayer 36 between the free layer 26 of the TMR film 13 and a 
flux guide 1 4. In this case, the flux guide 1 4 and the free layer 26 are magnetically combined through the interlayer 36. 
The magnetic domain of the free layer 26 is also simultaneously controllable by the magnetic-domain control film 1 5 
controlling the magnetic domain of a flux guide 1 4 with this composition. 

[0069] Form 6 drawing 8 of operation is the perspective diagram of the magnetoresistance-effect sensor of the form 6 
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of operation. 

[0070] The ground film 41, a protective coat 42, the TMR film 43, the 1st flux guide 44, the magnetic-domain control 
film 45, the insulating gap film 48, and the 2nd flux guide 49 are formed on the substrate 40. The ground film 41 and the 
2nd flux guide 49 have the drawer electrode-terminal section 50, respectively. This drawer electrode-terminal section 
50 serves as the electrode for passing current in the direction of thickness of the TMR film 43. 

[0071] If the direction of a magnetic magnetoresistance-effect sensor is defined as the direction 101 of the width of 
recording track, the element height direction 102, and the magnetic-head driving direction 103, A and B in drawing 
show the cross section parallel to the element height direction 102 and the direction 101 of the width of recording 
track, respectively. 

[0072] Drawing 9 A shows a 6ross section parallel to the element height direction 1 02 of the above-mentioned 
magnetoresistance-effect sensor 39, and drawing 9 B shows a cross section parallel to the direction 1 01 of the width 
of recording track. 

[0073] In this example, the ground film 41 is formed on the substrate 40 at the predetermined configuration. The TMR 
film 43 is arranged in the position distant from the surfacing side on the ground film 41. In this example, the protective 
coat 42 is formed so that it may not run aground at the edge of the TMR film 43. The composition of the TMR film 43 is 
the same composition as the TMR film 13 shown in drawing 2. 

[0074] Furthermore, it is formed in order of a lower shell, and on the TMR film 43, in the element height direction 102, 
the 1st interiayer 46, 1st flux guide 44, 2nd interiayer 47, and magnetic-domain control film 45 are continued and 
extended, and are arranged from the surfacing side side. The 1 st flux guide 44 is a soft-magnetism film which guides 
the magnetic flux from a medium to the TMR film 43, and is magnetically combined with the TMR film 43 through the 
1 st interiayer 46. In order to suppress generating of the magnetic domain of the free layer 25 of a flux guide 1 4 and a 
TMR film, the magnetic-domain control film 45 is a ferromagnetic which adds a bias magnetic field, and changes the 
siz by the 2nd interiayer 47. On the TMR film 43, the flux guide 44, and the magnetic-domain control film 45, the 
insulating gap film 48 is arranged so that these may be surrounded. Furthermore on the insulating gap film 48, the 2nd 
flux guide 49 is arranged. The 1st flux guide 44 and 2nd flux guide 49 are in contact with the surfacing side by the 
opposite side 51. Moreover, the 2nd flux guide 49 and ground film 41 have the drawer electrode-terminal section 50, 
respectively, and perform impression of current, and detection of a reproduction output by connection of an electric 
terminal. If current is passed in these electrode-terminal sections 50, it will pass and flow through a connection 51 in 
the direction of thickness of the 1 st flux guide 44 and the TMR film 43 from the 2nd flux guide 49. 
[0075] Next, various kinds of material is explained. 

[0076] As for the ground film 41, it is desirable that the front face is smooth and that it is a pure side, and it is formed 
with the lower gap film 12 of an example 1 (drawing 2), and a material of the same kind so that the property of the TMR 
film 43 may serve as stability and high resistance variation. The thickness of this ground film 41 is 3-30nm. 
[0077] since the 1st and 2nd flux guides 44 and 49 serve as the electrode — low — it is formed with a soft-magnetism 
film [ **** ], for example, a NiFe alloy, a CoNiFe alloy, and a FeSiAl alloy Thickness is 5-20nm. A protective coat 42 
and the insulating gap film 48 are formed by aluminum 203, Si02 and aluminum 203, and Si02. Thickness considers 
pressure-proofing and is at least 20nm or more need. In addition, the 1st and 2nd interiayers 46 and 47, the 
magnetic-domain control film 45, and the TMR film 43 are formed with what was explained in the examples 1-5, and a 
material of the same kind. 

[0078] In this example, although the laminating is carried out to order from the bottom with the ground film 41, the TMR 
film 43, the 1 st flux guide 44, the insulating gap film 46, and the 2nd flux guide, it is also possible to carry out a 
laminating conversely. Moreover, in this example, although the electrode-terminal section 50 is arranged at the 2nd flux 
guide 49, you may prepare in the 1 st flux guide 44. Furthermore, by the magnetoresistance-effect sensor currently 
formed of two flux guides, the 1 st and the 2nd, like this example, you may carry out magnetic-domain control of both 
the 1st and 2nd flux guides. 

[0079] Although it is the structure where the laminating of the flux guide 44 was carried out to the magnetic- domain 
control film 45, in this example, the structure shown in the examples 1-4 is also applicable to an example 6. 
[0080] The reproducing head was produced using the above-mentioned magnetoresistance-effect sensor 39, and 
reproducing characteristics were measured. Consequently, the good and stable reproduction output was obtained and 
neither noises, such as a Barkhausen noise, nor waveform distortion, such as a base-line shift, were also seen. In 
addition, the vertical asymmetry of a regenerative signal was about 5%, and was level which does not become a problem 
practically. 

[0081] Gestalt 7 drawing 7 of operation expresses the outline of the magnetic disk unit equipped with the 
magnetoresistance-effect sensor 20 which applied this invention. The record medium which consists of a CoCrPt 
system alloy film has accumulated on the front face of the magnetic disks 53, such as a metal which carries out 
high-speed rotation by the spindle motor 54, or a glass disk, by the spatter. With this equipment, the thin film magnetic 
head formed on the chip (slider) 55 of the ceramics which surface in response to the airstream accompanying rotation 
of a disk can be used, and a digital signal can be recorded and reproduced on a record medium. The example of the thin 
film magnetic head consists of an induction-type recording head which consists of a magnetic pole of a NiFe system 
alloy, and a coil of Cu, and the yoke type magnetic head of example 1 publication. 

[0082] Furthermore, the chip of the above-mentioned ceramics is attached in the working arm, and an arm can be 
substantially moved now to radial with the actuator 56 equipped with the voice coil motor. Therefore, the thin film 
magnetic head can be mostly accessed all over a disk. Moreover, on a record medium, the servo signal which specifies 
the truck position other than a record signal is, and a head can be positioned with high precision with a closed loop 
control by feeding back the servo signal which the reproducing head reproduced to an actuator. Moreover, it also has 
the data signal record, the reversion system 57, and the electrical circuit system 58 which process a regenerative 
signal and a servo signal or control a mechanism system. With this equipment, high recording density was able to be 
attained by using the thin film magnetic head indicated previously. As a result, small and mass equipment were 
realizable. 

[0083] Moreover, although the equipment which has one disk here was indicated, it is clear that the same effect is 

acquired also with equipment with the disk of two or more sheets. 

[0084] 

[Effect of the Invention] By the invention in this application, in the yoke type magnetoresistance-effect sensor using 
the tunnel magnetoresistance-effect film, a Barkhausen noise can be suppressed and a stable 
magnetoresistance-effect sensor can be offered. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 11 Drawing 1 is the perspective diagram of the ma gnetore si stance- effect sensor concerning the 1 st exampl 
of this invention. 

[Drawing 2 A] Drawing 2 A is the cross section of the height direction of the magnetoresistance-effect sensor 
cone ming the 1 st example of this invention. 

[Drawing 2 B] Drawing 2 B is the cross section of the direction of the width of recording track of the 
magnetoresistance-effect sensor concerning the 1 st example of this invention. 

[Drawing 3 A] Drawing 3 A is the cross section of the height direction of the magnetoresistance-effect sensor 
concerning the 2nd example of this invention. 

[Drawing 3 B] Drawing 3 B is the cross section of the direction of the width of recording track of the 
rnagn toresistance-effect sensor concerning the 2nd example of this invention. 

[Drawing 4 A] Drawing 4 A is the cross section of the height direction of the magnetoresistance-effect sensor 
concerning the 3rd example of this invention. 

[Drawing 4 B] Drawing 4 B is the cross section of the direction of the width of recording track of the 
magnetoresistance-effect sensor concerning the 3rd example of this invention. 

[Drawing 5 A] Drawing 5 A is the cross section of the height direction of the magnetoresistance-effect sensor 
concerning the 4th example of this invention. 

[Drawing 5 B] Drawing 5 B is the cross section of the direction of the width of recording track of the 
magnetoresistance-effect sensor concerning the 4th example of this invention. 

[Drawing 6 A] Drawing 6 A is the cross section of the height direction of the magnetoresistance-effect sensor 
concerning the 4th example of this invention. 

[Drawing 6 B] Drawing 6 B is the cross section of the direction of the width of recording track of the 
magnetoresistance-effect sensor concerning the 4th example of this invention. 

[Drawing 7] Drawing 7 is drawing which illustrates the composition of the magnetic recorder and reproducing device by 
this invention. 

[Drawing 8] Drawing 8 is the perspective diagram of another example of the magnetoresistance-effect sensor by this 
invention. 

[Drawing 9 A] Drawing 9 A is the cross section of the height direction of the magnetoresistance-effect sensor of 
another example concerning this invention. 

[Drawing 9 B] Drawing 6 B is the cross section of the direction of the width of recording track of the 
magnetoresistance-effect sensor of another example concerning this invention. 

[Drawing 10] Drawing 10 is the perspective diagram showing the composition of the magnetic recorder and reproducing 
device by this invention. 

[Drawing 11] Drawing 1 1 is the plan of the magnetoresistance-effect sensor concerning the 1 st example of this 
invention. 

f Drawing 12] Drawing 12 is the cross section showing many examples of arrangement of a flux guide and a 
magnetic-domain control layer. 

[Drawing 13] Drawing 13 is a cross section explaining the main point of magnetic-domain control of TMR. 
[Description of Notations] 

1 3 43 A tunnel magnetoresistance-effect film, 25 .. Ferromagnetic (free layer), 24 [ .. Antiferromagnetism film, ] A 
tunnel barrier layer, 23 .. A ferromagnetic (fixed bed), 22 21, 34, 42 [ .. Lower magnetic-shielding film, ] .. 10 A ground 
film, 40 .. A substrate, 11 12 [ Magnetic-domain control film, ] A lower gap film, 14, 44, 49 15 A flux guide, 45 16 [ .. 
Electrode-terminal section, ] An up gap film, 17 .. 18 An up magnetic-shielding film, 50 19 [ .. Interiayer, ] .. 31 A 
through hole, 33 .. An insulator layer, 36, 38, 46, 47 48 [ A magnetoresistance-effect sensor, 52 / .. A magnetic 
recorder and reproducing device, 53 / A magnetic disk, 54 / A spindle motor, 55 / A slider, 56 / .. An actuator, 57 
/ .. Digital disposal circuit ] .. An insulating gap film. 42 .. A protective coat, 20, 30, 32, 35, 37, 39 
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